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PLANT AND METHOD FOR CONNECTING
A WEB OF FIBROUS MATERIAL TO A
NONWOVEN OR CONSOLIDATING IT

THEREWITH

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a U.S. National Stage of International
Patent Application No. PCT/EP2016/000178 filed Feb. 4,
2016, designating the United States and claiming benefit of

German Patent Application No. 10 2015 004 506.77 filed Apr.
13, 2015, and German Patent Application No. 10 2015 112
055.8, filed Aug. 6, 2013.

BACKGROUND OF THE INVENTION

The mvention relates to an installation and a method for
the bonding or entanglement of a web of fibre material with
a nonwoven by means of water jets, having a first circulating
belt, on which a web of fibre material can be deposited, and
an apparatus for introducing a nonwoven 1nto the installa-
tion, having a further downstream circulating belt on which
the nonwoven and the web of fibre material can be bonded
or entangled with one another by means of water jets.

It 1s known from EP 1929080 B1 to bond loose fibres with
a nonwoven, 1n which the loose fibres are always supported
and guided from beneath by a belt and at the same time are
deposited on a nonwoven. This method and the associated
installation are very complex because the belts must be
guided absolutely 1n parallel over a relatively long portion.
This 1s very complex to implement structurally because a
constant tension 1s required between the belts and the two

belts must have an identical speed at every point so as not
to mtroduce uncontrolled distortions into the end product.

SUMMARY OF THE INVENTION

The object of the present invention 1s to provide a method
and an installation for the bonding of a web of loose fibres
with a nonwoven, with which a compact and inexpensive
installation can be produced.

The above and other objects are achieved according to
one aspect of the invention by an 1nstallation for bonding or
entanglement of a web of fibres with a nonwoven, which 1n
one embodiment comprises at least a first circulating belt, on
which a web of fibre material can be deposited, and an
apparatus for introducing a nonwoven into the installation,
downstream of which there i1s arranged a further downstream
circulating belt on which the nonwoven and the web of fibre
material can be bonded or entangled with one another by
means of water jets. The web of fibre material from the
circulating belt first can be deposited on the nonwoven and
then the fibre material together with the nonwoven 1s trans-
terred to the downstream belt for bonding or entanglement
by means of the water jets.

Very simple belt guiding 1s thus achieved, in which the
web of fibre material and the nonwoven do not have to be
brought together enclosed by a second circulating belt.
Furthermore, the bonding of the fibre maternial with the
nonwoven does not take place 1n a region 1n which two belts
are guided in parallel. Unlike 1n the prior art, the loose fibres
thus do not have to be aligned and bonded with the nonwo-
ven upside down between two belts. Alignment of the belts
with one another and synchronisation of the belt speeds are
thus not necessary.
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The terminology of depositing the fibre material on the
nonwoven does not require the nonwoven to take an
approximately horizontal position in order for the loose
fibres or the web of fibre material to be transferred to the
nonwoven and undergo a first bonding. It 1s suflicient that a
first contact between the nonwoven and the web of fibre
material 1s established on e.g. the descending sloping portion
of the circulating belt, so that the adhesion between the
layers eflects a first low degree of bonding even when the
nonwoven 1s arranged spatially above the fibre matenal.

Bonding between the nonwoven and the fibre material
takes place by means of water jets, entanglement of the fibre
material within itself but also with the nonwoven taking
place at the same time because the fibres intermingle and
twist. In this connection, bonding of the nonwoven and the
fibre maternial also means entanglement at the same time.

According to one embodiment, an installation for bonding
or entanglement of a web of fibres with a nonwoven,
comprises: a first circulating belt arranged for depositing a
web of fibre material thereon, the web of fibre material
having an upper side remote from the first circulating belt;
a second circulating belt arranged downstream of the first
circulating belt for receiving the web of fibre material with
the upper sided facing the second circulating belt; a third
circulating belt arranged downstream of the second circu-
lating belt; an apparatus for introducing a nonwoven into the
installation arranged between the second and third circulat-
ing belts; wherein the second circulating belt and the appa-
ratus for introducing the nonwoven are arranged so that the
web of fibre matenal 1s deposited with the upper side of the
web of fibre material on the nonwoven and the web of fibre
material together with the nonwoven are transferred to the
third circulating belt; and water jets arranged for bonding or
entanglement of the web of fibre material and nonwoven on
the third circulating belt.

The web of fibre matenal 1s thus transierred with 1ts upper
side to a circulating belt which 1s arranged upstream of the
further downstream belt for hydroentanglement. Very light-
weilght fibre materials are thus supported and transferred to
a belt, which 1s preferably arranged horizontally or sloping,
from an upside down position, before the nonwoven is
introduced 1nto the installation and bonded with the fibre
material. This upside down deposition allows the upper side
of the fibre material to be bonded with the nonwoven, so that
the flat lower side of the fibre maternial becomes the outer
side of the product, the optical quality of which 1s improved.

The apparatus for introducing the nonwoven into the
installation 1s preferably arranged between the belts. This
provides a space-saving solution in which the fibre material
1s first deposited upside down on a further belt and can then
be deposited with the upper side on the nonwoven, before
the two are bonded together and entangled.

The arrangement of the apparatus for introducing the
nonwoven 1n the region of a roll of the circulating belt has
the advantage that the upper side of the web of fibre material
1s deposited on the nonwoven and the fibre matenal 1is
compacted between the roll and the incoming nonwoven.
This naturally requires the roll of the circulating belt to be
arranged as a deflection roll around which the belt changes
its direction. Due to the fact that the fibre material with the
nonwoven 1s guided around the roll at a deflection angle, a
first compression or compaction of the fibre material takes
place. To that end, the nonwoven 1s 1ntroduced into the
installation with a defined bias, in order to generate a
minimal contact pressure on the fibre matenal.

In another embodiment, the apparatus for introducing the
nonwoven into the installation can be 1n the form of an
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intake roll. Accordingly, an unwinding apparatus or a roller
card can be integrated into the installation in a free spatial
arrangement, 1t being possible for the nonwoven to enter the
installation directly or indirectly by further rolls.

In another embodiment, the apparatus for introducing the
nonwoven into the istallation can be in the form of a
suction drum, the suction drum advantageously being
equipped with at least a first nozzle bar so that a first bonding
or entanglement between the nonwoven and the fibre mate-
rial can take place here.

The arrangement of the suction drum downstream of the
roll 1n the material transport direction permits multi-stage
bonding or entanglement of the fibre matenial with the
nonNwoven.

To that end, the suction drum can advantageously be
arranged 1n the material transport direction between the first
circulating belt and the downstream belt for the bonding/
entanglement of the fibre material with the nonwoven, the
fibre material being transferred with 1its upper side to the
suction drum and the nonwoven being introduced into the
installation in such a manner that the lower side of the fibre
material can be bonded or entangled with the nonwoven by
means of water jets. This alternative, together with the
multi-stage entanglement, permits different variants in the
surface structure of the end product.

In another embodiment the suction drum may be arranged
in the material transport direction between the first circulat-
ing belt and the downstream belt for the bonding/entangle-
ment of the fibre material with the nonwoven, the fibre
material being transferred with its upper side to the suction
drum and a nonwoven being introduced 1nto the installation
in such a manner that the upper side of the fibre material 1s
bonded or entangled with the nonwoven by means of water
jets.

In another embodiment, at least one water bar can be
arranged inside the circulating belt on which the loose fibre
material 1s deposited, in order to detach the web of fibre
material from the belt.

The spacing between the circulating belt on which the
loose fibre material 1s deposited and the belt on which the

nonwoven 1s bonded with the fibre material by means of

water jets 1s preferably greater than the thickness of the
nonwoven with the fibre material deposited thereon. Com-
pacting or enclosing between two belts 1s thereby avoided,
since the two belts would then have to be exactly aligned and
synchronised. This 1s precisely what the installation con-
figuration according to the mvention 1s intended to avoid.
According to another aspect of the invention, there 1s
provided a method for the bonding or entanglement of a web
of fibre material with a nonwoven by means of water jets,
which 1 one embodiment provides that a web of fibre
material can be deposited on a first circulating belt and that
a nonwoven for bonding with the web of fibre material can
be introduced into the installation, wherein the nonwoven
and the web of fibre material can be bonded or entangled
with one another on a further downstream circulating belt by
means of water jets. In the method, first the web of fibre
maternial 1s deposited on the nonwoven and then the fibre
material together with the nonwoven 1s transierred to the
turther downstream belt for bonding or entanglement by
means ol water jets. Absolutely distortion-free bonding
between the loose fibre material and the nonwoven 1s
thereby possible, since the fibre material and the nonwoven
are not compacted by two parallel belts which must run
absolutely 1n parallel and synchromised with one another.
Especially 1n the case of very lightweight and short fibres,
the web of fibre material can be transferred with 1ts upper
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side to a circulating belt which 1s arranged upstream of the
turther downstream belt for hydroentanglement. The fibre
material 1s thus first transferred upside down to the down-
stream belt and only then bonded with the nonwoven.

Another embodiment of method for bonding or entangle-
ment of a web of fibre material with a nonwoven, comprises:
depositing a web of fibre material on a first circulating belt
ol an installation for bonding and entanglement of a web of
fibre material with a nonwoven, the web of material having
an upper side remote from the first circulating belt; further
depositing on a second circulating belt the web of fibre
material from the first circulating belt with the upper side of
the web of the fibre material facing the second circulating,
belt; introducing the nonwoven into the 1nstallation between
the second circulating belt and a third circulating belt
arranged downstream of the second circulating belt; trans-
ferring the web of fibre material together with the nonwoven
to the third circulating belt; and bonding or entangling the
nonwoven and the web of fibre material with one another on
the third circulating belt by water jets.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention 1s explained by means of the accompanying,
drawings, 1n which:

FIG. 1: 1s a first embodiment of the mstallation according
to the invention and of the method;

FIG. 2: 1s a second embodiment of the 1nstallation accord-
ing to the mvention and of the method;

FIG. 3: 1s a third embodiment of the installation according,
to the invention and of the method:

FI1G. 3a: 1s a further variant of the third embodiment;

FI1G. 354: 1s a further variant of the third embodiment;

FIG. 4: 1s a fourth embodiment of the installation accord-
ing to the mvention and of the method;

FIG. 5: 1s a fifth embodiment of the 1nstallation according,
to the invention and of the method; and

FIG. 6: 1s a sixth embodiment of the installation according,
to the mvention and of the method.

DETAILED DESCRIPTION OF TH.
INVENTION

L1l

An inclined wire former 1 1s arranged beneath a circulat-
ing filter belt 10. The filter belt 10, which can be 1n the form
of an endless belt, passes around various rolls 12 and has a
sloping portion 11 which ascends at the angle ¢ in the
running direction of the filter belt. The inclined wire former
1, on the covering 2 of which the filter belt 10 1s supported,
1s arranged 1n the region of the sloping portion 11, beneath
the filter belt 10. Beneath the covering 2 there 1s arranged at
least one suction zone 3 which 1s placed under low pressure
by means of pumps (not shown). The inclined wire former
1 can have a plurality of suction zones 3 which are subjected
to different pressures or low pressures. The low pressure
sources can preferably be in the form of controllable/
adjustable vacuum pumps.

In this exemplary embodiment, three fibre suspensions
8.1, 8.2 and 8.3 arranged one above the other are applied to
the filter belt 10 via a headbox 8. Each fibre suspension 8.1,
8.2 and 8.3 contains, 1n addition to water, a specific amount
of solid material, which 1n turn consists of fibres and other
added materials. Between the fibre suspensions 8.1, 8.2 and
8.3 there are arranged batlles (not shown), with which the
layer thickness of the fibre suspensions can be varied
individually or 1n total. Since the baflles separate the fibre
suspensions 8.1, 8.2 and 8.3 from one another, the fibre
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suspensions are dewatered on the inclined wire former 1 one
after the other. Mixing of the fibre suspensions 8.1, 8.2 and
8.3 is thereby prevented and the ply purity of the individual
layers of fibre material 1s improved. Via the at least one
suction zone 1n conjunction with the controllable/adjustable
vacuum pumps, each layer of a fibre suspension 8.1, 8.2 and
8.3 can be exposed to a separate low pressure, whereby
different mixtures of water with fibres 1n each fibre suspen-
sion can be processed.

In this exemplary embodiment, the fibre suspensions 8.1
and 8.3, which on further processing form the outer layers or
the cover layer for the middle layer of fibre suspension 8.2,
can consist at least 1n part of short synthetic fibres such as,
for example, polyester, polyamide or polyolefin. Fibre mix-
tures of synthetic and natural fibres are also possible. The
outer layers can likewise also consist of 100% pulp. The
middle fibre suspension can consist of natural fibres, which
have a high water retention capacity.

The thickness of the plies 1s adjustable by the baflles by
varying the delivery of the fibre suspensions 8.1, 8.2 and 8.3
via the headbox 8. In the case of a sandwich nonwoven, for
example, plies of equal thickness can be produced, or the
plies can be produced with a graduation of, for example,
10%, 80% and 10% thickness. The weight per unit area of
cach ply of fibre material 9 can indirectly also be adjusted
thereby.

It 1s of course also possible to deliver only one fibre
suspension, so that a single ply of fibres forms after the
removal ol water.

The filter belt 10, which 1s permeable to liquids and gases,
transports the fibre suspensions 8.1, 8.2 and 8.3 arranged one
above the other over the sloping portion 11 over the inclined
wire former 1. Owing to gravity and the low pressure acting,
on the fibre suspensions 8.1, 8.2 and 8.3, the fibre suspen-
sions are dewatered, whereby 1n this example a web of fibre
material 9 having three plies of fibres 1s formed.

The web of fibre material 9 is transported on the belt 10
in the direction indicated by the arrow, first over a horizontal
portion and then further over a descending sloping portion.
After the descending sloping portion, the web of fibre
material 9 1s transterred upside down, around a roll 12, onto
a further circulating belt 14, which 1s likewise guided around
a plurality of rolls 13. The belts 10 and 14 run approximately
parallel at least 1n part, the spacing between the belts 10, 14
being greater than the thickness of the web of fibre material
9. Alternatively, the belts 10, 14 can also be arranged with
such a spacing that the web of fibre material 9 1s compressed.
In the region 1n which the belts 10 and 14 run parallel there
1s arranged inside the circulating belt 10 at least one water
bar 17 with which the web of fibre material 9 1s pre-
entangled and detached from the belt 10. The associated
suction means 18 1s situated inside the circulating belt 14.
Downstream 1n the material running direction of the fibre
material 9 and beneath the inclined wire former 1 with the
circulating belt 10 there 1s arranged a further circulating belt
16 on which the web of fibre material 9 1s processed further.
The circulating belt 16 1s so arranged that 1t does not overlap
with or run parallel to the belt 10. Between the belts 14 and
16 there 1s arranged an intake roll 21 by which a nonwoven
20 1s 1introduced onto the circulating belt 16 beneath the web
of fibre material 9. Since the web of fibre material 9 1is
transported further by the circulating belt 10 downstream of
the descending sloping portion upside down, the upper side
of the web of fibre material 9 1s deposited on the nonwoven
20. In this exemplary embodiment, the nonwoven 20 1is
unwound from a store or a roll of material. Alternatively, it
1s also possible to arrange 1n place of the roll of nonwoven
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a roller card by means of which the nonwoven 20 1is
introduced directly into the entanglement installation shown
in FIG. 1. The spacings between the rolls 13, 21 and 15 are
on the one hand kept small in order to minimise the nip for
the further transport of the fibre material 9; on the other
hand, the intake roll 21 can be adjustable, 1n order to
introduce the nonwoven 20 quickly. Final bonding between
the nonwoven 20 and the fibre material 9 takes place 1n the
region of the belt 16 by bonding of the fibre material 9 with
the nonwoven 20 by means of at least one water bar 17 and
compression. The water jet of the water bar 17 thereby
strikes the fibre material 9, which 1s bonded with the
nonwoven 20.

FIG. 2 shows a circulating belt 10 1n which there 1s
arranged above a sloping portion 11 a fibre applicator 4 with
which pulp, for example, 1s delivered as loose fibres. Unlike
the exemplary embodiment of FIG. 1, it 1s here possible to
process not only wet-laid fibres but also dry fibres. The web
of fibre material 9 1s transported further in the material flow
direction over a horizontal portion to a descending sloping
portion and 1s transierred upside down onto a nonwoven 20
by a roll 12. In order that the dry fibres do not slip off the
belt 10 1t 1s possible, for example, to arrange a fibre wetting
means (not shown) on the horizontal portion of the belt 10,
so that the loose assembly of dry fibres acquires a certain
degree of cohesiveness.

In this exemplary embodiment, the nonwoven 20 can
likewise be unwound from a roll or supplied directly from a
roller card. The web of fibre material 9 with the nonwoven
20 are guided around the roll 12 at a deflection angle,
whereby a first compression or compaction of the fibre
material takes between the roll 12 and nonwoven and there
1s a first compacting or bonding between the nonwoven 20
and the web of fibre material 9. This bonding 1s enhanced on
a downstream belt 14 by at least one water bar 17. The
downstream belt 14 1s arranged beneath the belt 10 and runs
parallel thereto at least 1n part. The spacing between the belts
10, 14 1s greater than the thickness of the nonwoven 20 with
the web of fibre material 9. Alternatively, the nonwoven 20
can also be delivered onto the belt 14 by an intake roll 21,
the web of fibre material 9 being deposited upside down on
the nonwoven 20 1n the region of the intake roll 21.

The exemplary embodiment of FIG. 3 likewise shows two
circulating belts 10, 14 which are arranged 1n parallel at least
in part, the circulating belt 14 being arranged beneath the
belt 10. Here too, a web of fibres 1s delivered onto the belt
10 via a fibre applicator 4 or via an inclined wire former 1.
In the region of a descending sloping portion of the belt 10
there 1s arranged an 1ntake roll 21 by which a nonwoven 20
1s applied to the web of fibre material 9. By means of a
downstream roll 12, with which the web of fibre material 9
and the nonwoven 20 are deflected onto an approximately
horizontal belt 14, compacting between the nonwoven 20
and the fibre material 9 takes place, even though the spacing
between the belts 10, 14 1s greater than the thickness of the
nonwoven 20 with the fibre material 9. Only when the
nonwoven 20 with the fibre material 9 has left the region
between the belts 10, 14 and 1s lying only on the belt 14 does
final entanglement between the nonwoven 20 and the fibre
material 9 take place by means of at least one water bar 17.
An associated suction means 18 i1s arranged inside the
circulating belt 14.

A turther variant 1n FIG. 3aq shows 1n a further arrange-
ment at least one water bar 17 inside the belt 10, whereby the
web of fibre material 9 1s detached from the belt 10.
Compacting does not take place at this point because the
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spacing between the belts 10, 14 1s greater than the thickness
of the nonwoven 20 with the fibre maternial 9.

The exemplary embodiment 1n FIG. 3b shows instead of
the intake roll 21 a suction drum 22 which 1s acted upon by
at least one water bar 17. This effects entanglement of the
web of fibre material 9 with the nonwoven 20, compacting
between the nonwoven 20 and the fibre material 9 then
taking place as a result of the deflection around the roll 12.
The downstream water bars 17 inside the belt 10 likewise
ensure complete detachment of the fibre material 9 from the
belt 10, since here too the spacing between the belts 10, 14
1s greater than the thickness of the nonwoven 20 with the
fibre material 9. The downstream further entanglement
between the nonwoven 20 and the web of fibre material 9
takes place 1n a region on the belt 14 1n which the belts 10,
14 are no longer running in parallel.

The exemplary embodiment of FIG. 4 likewise shows in
the region of a descending portion an mntake roll 21 around
which a nonwoven 20 1s brought into contact with the web
of fibre material 9. By subsequent deflection by a roll 12,
compacting between the nonwoven 20 and the web of fibre
material 9 takes place. Instead of being deposited directly on
a belt 14 arranged beneath the belt 10, the nonwoven 20 with
the web of fibre material 9 1s guided at least 1n part around
a suction drum 22, on which the nonwoven 20 i1s entangled
with the fibre material 9 by means of water bars 17. Further
transport to a circulating belt 14 having at least one further
downstream water bar 17 1s eflected by a downstream roll
19.

In the exemplary embodiment of FIG. 5, the fibres 9
deposited on the belt 10 are entangled by means of water
bars 17 1n the first horizontal portion. In the region of the
descending portion, the entangled fibre material 9 1s
detached from the belt 10 by a water bar 17 and transferred
with 1ts upper side to the suction drum 22 and guided around
the drum. In this exemplary embodiment, the suction drum
22 rotates clockwise. Beneath the suction drum 22 a non-
woven 20 1s supplied by an intake roll 21, so that bonding,
between the nonwoven 20 and the lower side of the fibre
material 9 takes place over a portion of the periphery of the
suction drum 22, at least one water bar 17 bonding the fibre
material and the nonwoven with one another. Downstream
rolls 19 eflect further transport to a turther circulating belt 14
on which the nonwoven 20 1s again bonded with the fibre
material 9 by means of water bars 17.

In the exemplary embodiment of FIG. 6 too, a suction
drum 22 1s arranged in the region of the descending portion.
A nonwoven 20 1s guided around the suction drum 22. The
fibre material 9 1s detached from the belt 10 1n the region of
the point of contact between the fibre material 9 and the
suction drum 22. The fibre material 9 1s thereby situated
beneath the nonwoven 20 and 1s entangled with the nonwo-
ven 20 with its upper side by means of water bars 17 on the
following periphery of the suction drum 22. Rolls 19
arranged downstream eflect transier to a further circulating
belt 14, which can be arranged beneath the belt 10, 1t being
possible for further entanglement between the nonwoven 20
and the fibre material 9 to take place subsequently by means
of water bars 17.

It 1s common to all the exemplary embodiments that the
fibres are deposited on the first belt 10 1n the form of loose
pulp or wet-laid by means of an inclined wire former 1. The
nonwoven 20 can be supplied to the installation as a card
web from a supply roll or 1t can be supplied to the instal-
lation directly as a roller card web from a roller card. The
nonwoven 20 can be produced from short or endless fibres.
Furthermore, the bonding of the fibre material 9 with the
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nonwoven 20 does not take place 1n a region 1n which two
belts are guided 1n parallel. Thus, unlike in the prior art, the
loose fibres do not have to be bonded with the nonwoven
upside down between two belts. Alignment of the belts with
one another and synchronisation of the belts speeds are thus
not necessary. Although it 1s possible after the first bonding
between the nonwoven 20 and the fibre maternial 9 to
compact the two plies by means of belts arranged 1n parallel,
this 1s not necessary for the method and the installation. The
water bars generate twisting and thus entanglement of the
fibres with one another by means of the high-pressure water
jets or, at a lower pressure, serve to detach the fibres or the
nonwoven from a belt or a drum.

The mnvention claimed 1s:

1. An installation for bonding or entanglement of a web of
fibres, comprising:

a first circulating belt having a roll and being arranged for
depositing a web of fibre material thereon, the web of
fibre material having an upper side remote from the first
circulating belt;

a further circulating belt arranged downstream of the first
circulating belt;

an apparatus for mtroducing a nonwoven nto the instal-
lation arranged i1n a region of the roll of the first
circulating belt; wherein the roll of the first circulating
belt 1s arranged so that the web of fibre maternial and the
nonwoven are guided around the roll at a deflection
angle so that a compaction of the web of fibre material
takes place between the roll and the nonwoven, and the
nonwoven together with the web of fibre matenal are
transierred to the further circulating belt; and

at least one water bar for producing water jets arranged for
bonding or entanglement of the web of fibre material
and the nonwoven on the further circulating belt.

2. The nstallation according to claam 1, wherein the
apparatus for introducing the nonwoven into the installation
includes a further roll.

3. The installation according to claim 1, further including
at least one water bar arranged 1nside the first circulating belt
to detach the web of fibre material from the first circulating
belt.

4. The installation according to claim 1, wherein a spacing,
between the first circulating belt and the further circulating
belt 1s greater than a thickness of the nonwoven with the
fibre material deposited thereon.

5. A method for bonding or entanglement of a web of fibre
material with a nonwoven, comprising;

depositing a web of fibre material on a first circulating belt
of an installation for bonding or entanglement of the
web of fibre material with a nonwoven, the web of
material having an upper side remote from the first
circulating belt;

introducing into the installation an Incoming nonwoven 1n
a region of a roll of the first circulating belt so that the
upper side of the web of fibre material 1s deposited on
the incoming nonwoven, wherein the introducing
includes guiding the nonwoven and the web of fibre
material around the roil at a deflection angle so that
there 1s a compacting of the web of fibre material
between the roll of the first circulating belt and the
Incoming nonwoven;

subsequently transferring the nonwoven together with the
web ol fibre material to a further circulating belt
arranged downstream of the first circulating belt; and

bonding or entangling the web of fibre material and the
nonwoven on the further circulating belt by water jets.
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6. The method according to claim 5, wherein the 1ntro-
ducing step includes introducing the mmcoming nonwoven
into the installation via a second roll.
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